Clinical Microbiology
The culture of micro-organisms from blood is one of the most important procedures undertaken in clinical microbiology laboratories. Despite extensive published findings detailing the effects of technical factors on the isolation of micro-organisms from blood cultures there is apparently no consensus on what technique should be used. Cost and suitability ofmethods for the requirements of individual laboratories probably largely influence the choice of a particular system as there is no evidence that any single system is outstanding. A wide variety of commercial systems is now marketed, 2 but there is no published information on blood culture practices in the United Kingdom. As part of the UK National External Quality Assessment Scheme for Microbiology (UKNEQAS) we have surveyed blood culture methods currently used in the United Kingdom.
Methods
In June 1989 a questionnaire was distributed to the 415 United Kingdom laboratories participating in the clinical bacteriology subscheme of the UKNEQAS. Completed questionnaires were returned by 287 laboratories. Not all questions were answered by all laboratories and some responses were unclear, in which case the reply was not included in the analysis.
Results

NUMBER OF BLOOD CULTURES PROCESSED
The numbers of cultures processed in different laboratories ranged from six to 18 500 bottle sets a year, with a mean of2651. The number of blood cultures processed a year (number of laboratories testing) was less than 100 (13) , 100-999 (54), 1000-1999 (58), 2000-2999 (72), 3000-3999 (27) , 4000-4999 (24) , 5000-5999 (9), 6000-6999 (12) , 7000-7999 (7), ) 8000 (7).
VOLUME OF BLOOD CULTURED
From adults, 217 of 287 laboratories cultured blood volumes of 10 ml or less and only two laboratories cultured greater than 20 ml (table  1) . The volume ofblood cultured was related to the method used as very few Bactec or Signal users claimed to culture specimens of greater than 10 ml while almost all Septi-Chek users and a third of laboratories with conventional systems cultured over 10 ml blood. Smaller volume blood samples were likely to be cultured from paediatric or neonatal patients (table 1) .
METHOD OF COLLECTION OF BLOOD SAMPLE
For 271 of 287 laboratories blood was collected by use of a syringe and needle and transferred directly to the blood culture bottles. Vacutainers were used by only eight laboratories and only one used a transfer set. Six laboratories used different methods in different situations.
BLOOD CULTURE SYSTEMS USED
Several laboratories used combinations of blood culture systems, so a total of 327 systems were used in the 287 laboratories (table 2) . Conventional broth systems were used by 94 laboratories, 77% of which purchased bottles from commercial sources. Forty four labora- Media containing resins which absorb antimicrobial agents were used by only two laboratories. Media containing ,B-lactamases were used by 49 (17%) laboratories, although it was unclear whether it was added to all cultures or only to selected cultures. In 35 laboratories the enzyme was added after the blood sample, in nine before the sample, in five either before or after, or the time of addition was not stated. The amount of enzyme added was very variable. The sources of the #-lactamases (number of laboratories) were Genzyme (n = 17), Oxoid (n = 10), Porton Products (n = 6), BBL (n = 4), Loch Light (n = 2), Difco (n = 2), and not stated (n = 6). Most laboratories (n = 178) discarded bottles after incubation for seven days. In other laboratories the number of days' incubation (number of laboratories) was less than 5 (3), 5-6 (39), 8-10 (32), [14] [15] [16] [17] [18] [19] [20] [21] (16 by tilting the bottle so that the broth washes over the agar medium. One disadvantage is that it may be difficult to see small colonies through the container. Good results have been reported for the Septi-Chek diphasic system.""'6 The Bactec system, although not fully automated, is the only widely used machine based system. One laboratory used an automated Malthus conductivity monitoring system, although it is not marketed for use with blood cultures. Other automated machines for screening blood cultures, such as the Organon Teknika BacT/ Alert and Difco Sentinel systems, have recently been introduced so the range of automated systems in use may change in the near future. The Oxoid Signal system is novel in using pressure from gas production by micro-organisms to give an easily read indication of positive cultures. It is also unusual in that it is a single bottle system. Evaluations of the performance of the Signal method have generally been encouraging, with some inconsistent reports of limitations.'720 The Isolator system compares well with other blood culture methods,21 22 and is particularly useful in the isolation of fungi23 and for cultures of blood from patients on antimicrobial treatment.24 It is, however, a technically demanding method in that the specimen must be processed before incubation. Several laboratories used combinations of methods, presumably to combine the benefits or overcome the limitations of the different systems.
As the range of organisms likely to be recovered from blood cultures is wide and the growth requirements variable, more than one bottle is commonly inoculated. The Signal system is designed as a single bottle system, and as described above, compares favourably with other methods. Thirteen of the 49 laboratories using Signal system used it in combination with a second system. Increasing the number of bottles inoculated may improve isolation rates by increasing the volume of blood cultured as well as the range of cultural conditions. Pour plates might provide earlier identification results for some blood cultures as colonies may be available for further investigation after overnight incubation. However, they are time consuming to set up, require technical processing at the time blood is taken, are subject to possible contamination due to the manipulation involved, and low level bacteraemia will often be missed due to the small volume of blood used in this method.
The predominance of TSB as the basic medium used for blood cultures reflects the use of the medium in commercial systems. BHI broth was less commonly used but has been shown to have equivalent performance to TSB.6 The antibacterial activity of blood may be decreased by diluting blood 1 in 10 or more in the culture medium or by adding sodium polyanethol suphonate.624 In most laboratories the systems used include SPS as part of the medium formulation and have blood culture bottles with small volumes such that the dilution ofblood in medium is less than 1 in 10. The inhibitory effects of SPS on Neisseria spp are significant2526 and, if possible, bottles without SPS should be included in the set if these organisms are likely to be present. SPS also inhibits the growth of some anaerobic cocci,27 although this inhibition is medium dependent.' The inhibitory effects of SPS may be partially reversed by addition of gelatin.29 Gelatin was not claimed to be used in media by any of the laboratories surveyed, although it is present in the medium used in the Signal system.' The beneficial effects of SPS for isolation of many common organisms probably far outweigh its detrimental effects on Neisseria and anaerobic cocci.
Most laboratories rely on dilution of the blood sample in the culture medium to eliminate antimicrobial activity, but in many cases this may be inadequate. Media containing resins which remove antimicrobial agents are available with the Bactec system but the effectiveness of the resins is unclear. 
